Introduction
The presence of pituitary antibodies was noted for the first time in 1962, when Goudie and Pinkerton [1] observed the disappearance of the pituitary in a young woman with Hashimoto disease. However, the systematic study of this problem began in the 1970s. In 1974-75, Bottazzo [2, 3] proved by immunofluorescence that in patients with Addison's disease various organ antibodies can often be determined. He also claimed [4, 5] that the antibodies are directed against components of cell membranes and the microsomal fraction of cells. In 1981, Mirakian [6] published data on the presence of prevalence of anti-insular and anti-pituitary antibodies in patients with type I diabetes. In 1988, Komatsu [7] observed the presence of pituitary antibodies in 70% of patients with an empty sella syndrome. Crock [8] studied the occurrence of pituitary antibodies in various autoimmunological endocrinopathies with the use of autoimmune pituitary cytosolic fraction isolated from the pituitary based on immunoblotting. These studies revealed the presence of antibodies against the protein of the human pituitary with a weight of 40 and 49 kDa in 70% of patients with lymphocytic hypophysitis and 42% of patients with Addison's disease and 15% of patients with Graves' disease. Identification and characterization of autoantigens specific to particular endocrine glands is an integral part in understanding the pathogenesis of autoimmune diseases. In most cases, organ-specific autoantigens are molecules with a well-explored protein activity and function as enzymes, receptors or other cellular structures [9] . Shelly reported that hyperprolactinemia has a signif- icant influence on the induction of immunomodulating autoimmune processes and disclosure of autoimmune diseases [10] . Pituitary and hypothalamic autoantibodies especially directed against vasopressin-secreting cells can cause lymphocytic hypophysitis and hypothalamitis giving signs of hypopituitarism and diabetes insipidus [11] . The aim of this study was to attempt of isolation of pituitary autoantigen with the use of both sera of patients with high titres of pituitary autoantibodies and the microsomal fraction of human pituitaries. The results of pituitary antigen isolation by affinity chromatography were presented in our previous work [12] . The present results are a continuation of attempts of pituitary antigen purification by column liquid chromatography and chromatofocusing.
Material and methods
For the research we chose the sera of patients with pituitary disease (acromegaly, prolactinoma) and both Addison's disease and Graves' disease showing strong immune response to pituitary microsomal fraction 55, 60 and 67 kDa proteins, as the most prevalent in our study.
To obtain microsomal fraction of human pituitaries needed to isolate a pituitary autoantigen, ultracentrifugation and solubilization in 1% sodium deoxycholate were used. Human pituitaries obtained from autopsies, stored until isolation of microsomal fraction at -70 o C, were used in the study. Immunoglobulins were isolated from the sera of patients with high titers of pituitary autoantibodies with use of column Protein A-sepharose CL-4B. The column was prepared from 1 g sepharose. Next 1-1.5 ml of patient serum was applied to the prepared column and incubated for 2 hours at room temperature. Immunoglobulins associated with Protein A-Sepharose were desorbed by 0.56% acetic acid. The protein concentration in the eluate was determined spectrophotometrically at a wavelength of 280 nm. To prepare the immunosorbent, patients' immunoglobulins were covalently coupled to CNBr-activated sepharose. Pituitary microsomal autoantigen isolation was carried out on the column of immunosorbent applying solubilized microsomal protein of the pituitary in amounts of 30 to 50 mg in 4 ml of 0.05 mol/l pH 7.4 phosphate buffer with 0.1% sodium deoxycholate. The column was closed and the sorbent with microsomal proteins was mixed on a shaker for 3 hours at room temperature. Desorption of antigen proteins bound with antibodies was done with the use of 0.2 mol/l pH 2.8 glycine-HCl buffer, guanidine 1 mol/l and guanidine 3 mol/l, collecting fractions of 1 ml. Protein content was assessed by spectrophotometry (OD 280 nm).
125 I radiolabeled antigenic pituitary proteins isolated by affinity chromatography were purified by liquid chromatography on a column of AcA54 Ultrogel 1 × 50 cm to separate the antigens of different molecular weight. The columns were saturated with 1 ml of 5% albumin to reduce adsorption of filtrated proteins and calibrated with 125 I-labeled proteins: bovine serum albumin with mass of 67 kDa, 44 kDa staphylococcal protein A, alpha subunit (17.5 kDa) and sodium iodide 125 I-Na (139 Da). After application of 125 I-labeled pituitary antigens, the column was eluted with a phosphate buffer with 0.1% sodium deoxycholate, collecting 1 ml of fractions and determining the radioactivity of each fraction.
Chromatofocusing columns were performed by polybuffer exchanger (Polybuffer exchanger -PBE 94). This enabled the separation of proteins according to their isoelectric point. To 5 ml of the PBE gel 50 ml of starting buffer 0.025 mol/l Tris-CH3COOH pH 8.3 was added. The gel was then transferred to a glass column of 23 cm and a diameter of 5 mm. The column was washed with 50 ml of starting buffer. Then, on the gel was applied 125I-labeled pituitary proteins and the column was eluted by elution buffer at pH 4.0. Elution buffer was composed from 3 ml of Polybuffer 96, 7 ml of Polybuffer 74 and 90 ml of distilled water. The PBE 94 column during elution gradually changing the pH of their environment from 8.3 to 4.0 for attaining appropriate isoelectric point of the separated protein. Fifty fractions were collected with a volume of 1 ml, and then in each fraction was measured pH and radioactivity. Fractions containing the highest activity of pituitary purified antigens was assessed by polyacrylamide gel electrophoresis.
Results
AcA54 Ultrogel columns with separation ability of proteins with masses between 5000 and 70 000 Da. were applied to column liquid chromatography. Calibrations of the Ultrogel AcA54 column with the use of 125 I-labeled proteins with known specific gravity were carried out several times before the research. The study showed that 125 I-labeled bovine serum albumin (67 kDa) is eluted from the column in fractions 7, 8 and 9, the 125 I-labeled protein A (41 kDa) in fractions 8 and 9, the 125 I-labeled alpha subunit (17.5 kDa) in fractions 19-20, and iodides, I-labeled pituitary antigens, which were previously isolated by affinity chromatography, were eluted from the column in three distinct peaks. The first peak covered fractions 8-10, and thus included 50-70 kDa proteins. The second peak appeared in fractions 16-18 and correlated with 17 to 22 kDa proteins, whereas the third peak (fractions 30-35) contained 125 -iodides. In order to assess the various peak fractions, precipitation of immune complexes with the use of 10% trichloroacetic acid, adding sera with high titers of pituitary autoantibodies to labeled fractions (20 µl serum, 20 µl of the 125 I fraction -the pituitary antigen from column chromatography, and 1 ml 10% TCA) was done. Precipitation was 76% for the first peak, 37% of the second peak and 9% iodide peak, indicating that the antigenic proteins were mainly found in the top of the first. Three peaks obtained from liquid chromatography were also examined by solid phase binding reaction of 125 I labeled -pituitary antigens with isolated antibodies coated on polyethylene tubes by RIA. As with the precipitation method, only the first peak showed a bond with the antibody. Three radioactive fractions obtained from the filtration on AcA54 Ultrogel were also subjected to separation electrophoretically on a polyacrylamide gel (SDS-PAGE) followed by autoradiography. In the first peak, study revealed two 67 kDa and 55 kDa bands. The second peak contained the low molecular weight substances of less than 20 kDa, while the third peak except 125 -iodide did not contain proteins (Fig. 1) . Chromatofocusing was performed on the column prepared by polybuffer exchanger (Polybuffer exchanger PBE 94). Proteins separated by chromatofocusing on reaching a pH equivalent to isoelectric point (pI) were gradually eluted from the column. This created the possibility of separation of the two protein fractions gravities 67 and 55 kDa, obtained after isolation by affinity chromatography and column liquid chromatography. Applied to the chromatofocusing column 125 I-labeled antigens appeared only in fractions with pH below 7.6 as two distinct peaks, the first more extensive, diffuse with a maximum at pH 5.9 and a second peak, sharp with a maximum at pH 4.9. 
Purification of pituitary autoantigen by column liquid chromatography and chromatofocusing
Two radioactive peaks at pH 5.9 and 4.9 was separated on a polyacrylamide gel (SDS-PAGE) and autoradiography was performed. The first radioactive peak at pH 5.9 gave two distinct bands of mass 67 and 55 kDa, identical to the first peak eluted from the AcA54 column. However, the fraction eluted from the column at pH 4.9 presented one distinct band at 67 kDa mass (Fig. 2) .
Discussion
Attempts to isolate autoantigens responsible for autoimmune processes open up a numerous possibilities for studies and development of methods for the determination of autoantibodies and their characteristics [13] . According to the previous studies, knowing the reaction of protein antigens with specific autoantibodies, isolation and purification of autoantigens from native human tissues are applied by using methods such as affinity chromatography, column liquid chromatography, chromatofocusing or high pressure liquid chromatography [14] . Komatsu's research [7] suggested connection between pituitary atrophy or empty sella syndrome with the presence of antibodies against the cells of the pituitary [15] in the immunocytochemical studies reported the presence of antibodies reacting mainly with pituitary cells producing growth hormone and prolactin. Vercammen [16] described in the sera of patients with freshly diagnosed diabetes mellitus type I the presence of antibodies reacting with antigens of the pituitary. Baekkeskov [17] in their detailed study demonstrates that these antibodies react in most cases with the antigenic proteins of human pituitary with weight 22 and 64 kDa. Bensing and Kasperlik-Załuska [18, 19] described the presence of antibodies in an isolated pituitary ACTH deficiency. In the study an antigenic proteins isolated from the cytosolic fraction were used and in 19% of cases antibodies against the antigens 36 and 49 kDa were determined. In subsequent studies, O'Dwyer [20] identified the 49 kDa pituitary antigen as neurospecifi α-enolase. According to the previous studies, it is considered that the incidence of pituitary antibodies directed against specific gravity 67 kDa pituitary autoantigens in conjunction with insulin dependent diabetes may suggest that the pituitary autoantigen, as in type I diabetes, could be the glutamic acid decarboxylase (GAD) [21] .
Moya Chimenti [22] reported that pituitary antibodies are present in 43% of patients with isolated ACTH deficiency. On the other hand, Yamamoto [23] describes the presence of antibodies against the pituitary transcription factor PIT-1 in patients with growth hormone prolactin and TSH insufficiency. It turns out that growth hormone and proopiomelanocortin are pituitary autoantigens in patients with both lymphocytic hypophisitis and acromegaly [24, 25] . Smith et al. [26] labeled anti-pituitary antibodies against PGSF1a and PGSF2 (pituitary gland specific factor 1a, 2 in approximately 15% of patients with lymphocytic hypophisitis. As the data cited above show, there are many reports describing the exponents of autoimmune processes related to pituitary antigens, but the essence of these changes, their meaning and nature of autoantigens still requires further explanation. In our study, attempts to isolate the pituitary autoantigen with the use of column liquid chromatography allowed us to obtain two protein antigens fractions with different molecular weights 67 and 55 kDa. This lower line 55 kDa is very close to 49 kDa, so it could be alpha enolase. Unfortunately, both the quantity and purity of autoantigens isolated in our study did not allow on their further and more detailed characterization. Therefore, further studies are still needed to obtain the purified form of pituitary autoantigen in such quantities that research might be performed not only qualitative but also quantitative, and then it will be possible to reproduce the disease in an animal model. authors declare no conflict of interest.
